ON THE BASIS of theoretical considerations previously presented' a method has been developed for the measurement of cardiac output, right ventricular and pulmonary blood volumes. The present paper deals with a description of the instrumentation and of the procedure employed to secure radiocardiograms and with the technic of analysis of the curves. Method Instrumentation Time activity curves are recorded by means of a scintillation counter, with a NaI crystal 11/2 inches in diameter, located in a lead collimator with a straight bore of the same diameter. The crystal surface is recessed 10 cm. from the external opening of the collimating channel. The efficiency distribution for this collimated counter is represented in figure 1 of the previous paper.1 This distribution was determined by means of a point source suspended in a cylinder of water to simulate the chest. With this collimator, activity anywhere in the four heart cavities may contribute to the counting rate. Since the fraction of the lungs included in the field is small and the counting efficiency of this fraction is considerably less than that of any heart cavity, the contribution of the lungs to the precordial counting rate is minimal.
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Pulses from the photomultiplier tube are amplified and fed into a counting ratemeter and into a scaling circuit. The output of the ratemeter is fed into a multichannel electronic recorder, with monitoring oscilloscope, which is adjusted so that there is approximately 1 mm. paper deflection for 800 counts per minute when the 100,000 epm scale of the ratemeter is utilized. The (H-2001 (C) ).
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A signal from the scaling circuit also may be fed into the electronic recorder, and a pulse recorded every time the scaler has collected a preselected number of counts. When tracings are recorded with this additional system, the paper speed is increased from 2.5 to 10 cm. per second. Procedure The subjects are catheterized in the morning in a fasting state, without premedication, according to the procedure used in this laboratory. In most cases, one double-lumen no.-9 catheter is introduced into the right pulmonary artery, just beyond the cardiac border, and a no.-6 catheter into the midportion of the right atrium. A Cournand arterial cannula is introduced into a brachial artery. The counter is set in place over the center of the heart shadow, as determined by fluoroscopy, at a distance of 2.5 cm. from the skin.
Under sterile conditions RIHSA is diluted so that 30 to 40 ye. of I13' are contained in 0.5 ml. of solution. Semi-automatic syringes are used for injection of radioactivity. The syringe is adjusted to deliver the desired injectate, and is connected via a three-way stopcock to a reservoir syringe containing the radioactive solution. This system permits repeated injections of tracer solution, the volume of which is reproducible within two parts in one thousand.
The semi-automatic syringe and reservoir are connected to the right atrial catheter and shielded. .quantitatively transferred to the alveoli on the first passage through the pulmonary circulation.
Analysis of the Curves and Calculations
The curves are analyzed by reading at every 0.1 second the height of the deflection in millimeters above the background. The latter is obtained by averaging over several seconds the ratemeter trace immediately before the curve. The net deflections are plotted on semilogarithmic paper against time on the linear abscissa. The downslope of the second peak is fitted with a single exponential. The mean pulmonary circulation time is obtained from the RIHSA radiocardiogram by subtracting the extrapolated right exponential downslope from the corrected ratemeter curve in order to obtain the isolated left curve (fig. 5 ). The first heart cycle following injection during which tracer is ejected from the right ventricle is taken as to. The heart cycle during which the total ratemeter tracing deviates from the right exponential is ta.
The heart cycle during which the left curve reaches a peak is tp. If the left curve shows a plateau, tp is taken at the midpoint of the plateau. The pulmonary blood volume is calculated on the basis of equation (20) presented in the first paper of this series.' Summary A technic for obtaining radiocardiogramhas been described and a method of analysis of the curves presented.
